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(54) MANUFACTURE OF CERAMIC-LAMINATED ELECTRONIC PARTS 

(57)Abstract: 

PURPOSE: To perform the lamination process of a 
plurality of ceramic green sheets with high areal 
productivity, which is included in the manufacture of 
ceramic lamination electronic parts. 
CONSTITUTION: In respective inner parts of plural trays 
1 1 equipped with a bottom surface wall 14 and a side 
surface wall 15, a plurality of ceramic green sheet 16 are 
housed in a laminated state. From the inner parts of 
these plural trays 1 1 , the ceramic green sheet 16 is 
sucked by a sucking head 12 one by one in accordance 
with a predetermined order, and while transporting by 
this sucking head 12, lamination of the ceramic green 
sheet 16 is effected above a lamination station 13. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In case this invention manufactures laminating ceramic electronic parts, such as 
a stacked type ceramic condenser and a laminating ceramic inductor, it relates to the method of carrying 
out the laminating of the ceramic green sheet. 
[0002] 

[Description of the Prior Art] Many dielectric ceramic layers in which the stacked type ceramic 
condenser which is the most typical example of laminating ceramic electronic parts has an internal 
electrode are accumulated, and the internal electrode is pulled out by turns by the end face of a layered 
product. And the external electrode is formed in the end face of the layered product by which these 
internal electrodes were pulled out. 

[0003] Such a laminating ceramic condenser has a layer structure as shown in drawing 8 . That is, a 
laminating is carried out to the dielectric layer 63 which has internal electrodes 65 and 66, and the 
sequence which 63 — shows by drawing 8 , and the two or more layers dielectric layers 67 and 68 by 
which the internal electrode is not further formed in the both sides are accumulated. And the external 
electrode which is not illustrated by the end face which the internal electrodes 65 and 66 of such a 
layered product exposed is formed. 

[0004] The manufacture method that such laminating ceramic electronic parts are not necessarily 
manufactured separately, and an one part unit as usually shown in drawing 8 shows them below in 
practice is taken. That is, the ceramic powder and the organic binder which turned minutely first are 
kneaded, a slurry is made, this is thinly developed on the carrier film of the shape of a long picture tape 
by the doctor blade method, it dries and a long picture ceramic green sheet is made. Next, on the ceramic 
green sheet which appeared on this carrier film, an electric conduction paste is printed, it dries with 
screen printing, and the internal-electrode patterns 2a and 2b as shown in a view 7 are printed by turns. 
The tape of a bilayer [ finishing / this printing ] is once rolled round by the roll. And the roll of the tape 
of this bilayer is set in decision laminating equipment as a supply roll, it lets out the tape of a bilayer 
from this supply roll, and a green sheet is exfoliated from the above-mentioned carrier tape on the way. 
The ceramic green sheet separated from the carrier tape is carried on a carrier belt, and is judged by the 
predetermined size by the decision adsorption unit here like the ceramic green sheets la and lb as 
shown in drawing 9 . Then, these judged ceramic green sheets la and lb are conveyed in another 
laminating position, and a laminating is carried out by turns. 

[0005] Next, as shown in drawing 9 , the laminating of the ceramic green sheets la and lb of two or 
more sheets which have the aforementioned internal-electrode patterns 2a and 2b is carried out, further, 
the internal-electrode patterns 2a and 2b are had and twisted, how many sheets of those ceramic green 
sheets 1 and 1 are accumulated up and down, these are stuck further by pressure, and a layered product 
is made. Here, the aforementioned ceramic green sheets la and lb accumulate by turns the things la and 
lb from which the internal-electrode patterns 2a and 2b shifted to the longitudinal direction by half 
length, and stick them by pressure. Then, it cuts in the size of a request of this layered product, a 
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laminating student chip is manufactured, and this raw chip is calcinated. In this way, the obtained 
laminating chip is a layered product of a cube form which has the electrodes 2a and 2b exposed to the 
ends side by turns. Next, by applying and baking an electric conduction paste on the ends of a 
laminating chip of finishing [ this baking ], an electrode terminal is formed in ends and a stacked type 
ceramic condenser is completed. 

[0006] The laminating ceramic electronic parts represented by such laminating ceramic condenser need 
to accumulate internal-electrode patterns, such as the above internal-electrode patterns, with a sufficient 
precision, otherwise a desired electrical property is not acquired. However, since the miniaturization of 
laminating ceramic electronic parts progresses and the thickness of a ceramic green sheet is still thinner, 
the elongation of a ceramic green sheet and a position gap tend to take place, and it is hard to secure 
sufficient laminating precision at the process which conveys and carries out the laminating of the judged 
ceramic green sheet, pressurizes further and carries out temporary sticking by pressure. 
[0007] Then, in the former, a ceramic green sheet is judged in a predetermined configuration the whole 
carrier film in the state [ having carried the ceramic green sheet on a carrier film ], and while carrying 
out a laminating one by one, positioning a ceramic green sheet with a carrier film, the method of 
exfoliating a carrier film is proposed. 
[0008] 

[Problem(s) to be Solved by the Invention] However, by the laminating method of this ceramic green 
sheet, the side by which the internal-electrode pattern of a ceramic green sheet was printed is turned 
down, and since a laminating is carried out, a ceramic green sheet cannot be positioned with the 
positioning pattern printed with the internal-electrode pattern. Then, tooling holes are prepared in the 
position of the four corners of a ceramic green sheet with a carrier film. Carrying out alignment of the 
tooling holes to a gage pin, and inserting them in it on the laminating base which protruded the gage pin 
corresponding to these tooling holes Carry out alignment of a ceramic green sheet and a ceramic green 
sheet with a carrier film is conveyed after that on this positioning base and the laminating stage which 
has a positioning means to correspond. Then, the laminating of the ceramic green sheet is carried out, 
and the method of exfoliating a carrier film is proposed. 

[0009] However, it is quite difficult to carry out alignment of the four tooling holes prepared in the four 
corners of a ceramic green sheet with a carrier film to four gage pins on a positioning base 
simultaneously, and to insert them in them. Therefore, even if it hit positioning by the robot using the 
manipulator and carrying out a laminating, positioning of the ceramic green sheet with a carrier film on 
a positioning base took time, and the technical problem that the cycle time will become long occurred. 
Then, this invention aims at offering the ceramic green-sheet laminating method that a ceramic green 
sheet with a carrier film can be positioned easily. 
[0010] 

[Means for Solving the Problem] Namely, in order to attain the aforementioned purpose, while being 
pierced by the fixed configuration in this invention The ceramic green sheet with a carrier film which 
prepared tooling holes in four corners It moves onto the positioning base where the gage pin protruded 
corresponding to the aforementioned tooling holes. A ceramic green sheet with the said carrier film is 
carried on a positioning base, carrying out alignment of two or the three tooling holes of a ceramic green 
sheet with a carrier film to the gage pin to which it corresponds on a positioning base, and inserting them 
in it. Then, after piling up a ceramic green sheet with a carrier film on other ceramic green sheets on the 
laminating stage which has a positioning means to insert other tooling holes in it and a corresponding 
gage pin, and to correspond with this positioning base after that, The carrier film on the piled-up ceramic 
green sheet is exfoliated, and the ceramic green-sheet laminating method characterized by only for the 
predetermined number of times repeating the aforementioned process below, and carrying out the 
laminating of the ceramic green sheet of predetermined number of sheets is offered. 
[0011] 

[Function] By the laminating method of the ceramic green sheet by this invention, alignment of two or 
three of those is carried out first, without carrying out alignment of all the tooling holes prepared in the 
four corners of a ceramic green sheet with a carrier film to the gage pin on a laminating base 
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simultaneously. For this reason, alignment of tooling holes and a gage pin can be performed easily. And 
if alignment of two or the three tooling holes is carried out to a gage pin and they are inserted in it, two 
or the one tooling holes remaining by making parallel a ceramic green sheet with a carrier film with a 
positioning base is naturally positioned by the gage pin corresponding to it, and can be inserted easily. 
Thereby, a ceramic green sheet with a carrier film can be correctly put on the position on a positioning 
base. 
[0012] 

[Example] Hereafter, the example of this invention is explained in detail, referring to a drawing. 
Drawing 1 is the plan showing the whole laminating equipment used for enforcing the laminating 
method of the ceramic green sheet by this invention. With this equipment, the magazine 1 1 which 
contains in piles the ceramic green sheet a with a carrier film beforehand judged by the predetermined 
configuration the whole carrier film up and down is used, and this magazine 1 1 is put on the magazine 
place 10. As shown in drawing 2 , the ceramic green sheet a with a carrier film of the rectangle judged 
between the supports 12 set up perpendicularly is accumulated up and down, and this magazine 1 1 
contains it, and after the aforementioned support 12 has faced across each side where the ceramic green 
sheet a with a carrier film counters from both sides, it is positioned and held. Moreover, the ceramic 
green sheet a with a carrier film is contained by the magazine 1 1 so that a carrier film side may turn up. 
[0013] Although two or more magazine s 1 1 are p ^ on the magazine pl ane 1 0 as shown in drawing 1 , 
t he ceramic green sheet which has the same internal-electrode pattern collects respectively, and is 
contained by each magazine 1 1 , the ceramic green sheet which does not have an internal-e lectrode 
pattern further is also summarized at it a nd it is contained by another maga zine 1 1 . 
[0014] At the ceramic green sheet a with a carrier film contained by these magazines 11, four tooling- 
holes b is punched at the position of the four corners. Drawing 4 shows the example of the boring 
location of tooling-holes b punched at this ceramic green sheet a with a carrier film, and gets down, and 
tooling-holes b is respectively punched in this example on the outside of the adsorption position e by 
which adsorption maintenance is carried out with the sucker 25 of the adsorption head 22 of the 
manipulator 20 mentioned later. Although another magazine place 70 is arranged at the side of the 
aforementioned magazine place 10 as shown in drawing 1 , this magazine place 70 places the magazine 
1 1 which contained the ceramic green sheet [ finishing / a laminating ] d. 

[0015] The positioning base 30 shown in drawing 2 , drawing 3 , and drawing 5 is arranged at the 
opposite side of this magazine place 70, and four gage pins 31 protrude on this positioning base 30 
corresponding to tooling-holes b punched at the aforementioned ceramic green sheet a with a carrier 
film. Moreover, this positioning base 30 has the air duct 32 (refer to drawing 5 ) for holding the ceramic 
green sheet a with a carrier film which made the base top negative pressure and carried it on it, and the 
ceramic green sheet a with a carrier film is adsorbed and held on the positioning base 30 by the air 
attracted through this air duct 32. As shown in drawing 1 , it has the manipulator 20 which is the first 
conveyance means which conveys the ceramic green sheet a with a carrier film over the aforementioned 
magazine places 10 and 70 and the positioning base 30. As shown in drawing 2 , it expands and 
contracts this arm 21, and this manipulator 20 has the arm 21 rotated by the rolling mechanism 23, and it 
has vertical SHIRINDA 24 at the nose of cam. 

[0016] Furthermore, it adsorbs at the nose of cam of the plunger which this vertical cylinder 24 goes up 
and down on the carrier film front face of the ceramic green sheet a with a carrier film, and the 
adsorption head 22 holding this film is formed. From the inferior surface of tongue of this adsorption 
head 22, four suckers 25 are formed through the actuators 26, such as a pneumatic cylinder, and this 
sucker 25 adsorbs and holds the ceramic green sheet a with a carrier film by making the nose of cam into 
negative pressure there. In the example of illustration, four suckers 25 can be respectively gone up and 
down individually with the aforementioned actuator 26. 

[0017] By being able to move over all the ranges of the magazine places 10 and 70 and the positioning 
base 30, and carrying out drive control of this manipulator 20 by computer, the adsorption head 22 of 
this manipulator 20 is beforehand defined from the magazine 1 1 on the magazine place 10, takes out the 
ceramic green sheet a with a carrier film in order of****, and conveys it on the aforementioned 
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positioning base 30. 

[0018] As shown in drawing 1 and drawing 3 , the laminating stage 40 is arranged near the positioning 
base 30. This laminating stage 40 is arranged free [ movement to the longitudinal direction of drawing 
1 ] along with a guide rail 43, and is moved by the move mechanism 41 which consists of a ball screw, a 
motor, etc. On this laminating stage 40, the gage pin 47 protrudes corresponding to the gage pin 31 on 
the aforementioned laminating stage 30. 

[0019] Furthermore, when this laminating stage 40 stops near the positioning base 30, it has the 
manipulator 44 for laminatings which is the second conveyance means which conveys the ceramic green 
sheet a with a carrier film from on the positioning base 30 to the laminating stage 40. As shown in 
drawing 3 , this manipulator 44 for laminatings has the vertical cylinder 42 moved to right and left by 
the level cylinder 46 in drawing 3 , and the adsorption head 45 which moves up and down in this vertical 
cylinder 42. As shown in drawing 5 (c), it has the air duct 48 for this adsorption head 45 making 
negative pressure the adsorption side which is the inferior surface of tongue, and holding the ceramic 
green sheet a with a carrier film there, the ceramic green sheet a with a carrier film is adsorbed and held 
by the air attracted through this air duct 48 in the adsorption side, and the ceramic green sheet a with a 
carrier film is conveyed on the laminating stage 40 from on the positioning base 30. Moreover, 
corresponding to the gage pin 3 1 , the crevice 49 is established in the adsorption side of the adsorption 
head 45, and when the adsorption head 45 descends, the gage pin 31 of the positioning base 30 fits into 
this crevice. 

[0020] In drawing 1 of the aforementioned guide rail 43, the press machine 60 is arranged at the right 
end side. As shown in drawing 6 , this press machine 60 is pressurized heating from a top the ceramic 
green sheet a by which the laminating was carried out on this laminating stage 40, when the force- 
plunger board 61 having a heater (not shown) is made to go up and down and the laminating stage 40 is 
inserted in the bottom of it. 

[0021] As furthermore shown in drawing 1 , the ablation roller 50 is arranged as a means to exfoliate a 
carrier film from the ceramic green sheet by which the laminating was carried out between this press 
machine 60 and the aforementioned manipulator 44 for laminatings. As shown in drawing 7 , this 
ablation roller 50 has the roller head 52 of the rotating cylindrical shape, and is moved up and down in 
drawing 1 along with a guide 5 1 while a peripheral surface is made into negative pressure. As shown in 
drawing 2 , the roller head 52 has the flat part 53 in a part of the peripheral surface. 
[0022] Next, the laminating method of the ceramic green sheet by this invention using this equipment is 
explained. As shown in drawing 1 , a magazine 1 1 is respectively put on the position of the magazine 
place 10. The ceramic green sheet which has a predetermined internal-electrode pattern respectively, and 
the ceramic green sheet with a carrier film which does not have an internal-electrode pattern are 
contained by each [ these ] magazine 1 1 . 

[0023] In this state, as a solid line shows to drawing 2 , first, the adsorption head 22 of a manipulator 20 
moves onto the predetermined magazine 1 1 put on the magazine place 10, and takes out the ceramic 
green sheet a with a carrier film from there, and as a two-dot chain line shows, it conveys on the 
positioning base 30. And as shown in drawing 5 (a), the adsorption head 22 adsorbs a carrier film side, 
conveys the ceramic green sheet a with a carrier film on the positioning base 30, and positions it through 
the tooling-holes b to the gage pin 3 1 on the positioning base 30. 

[0024] Here, four all of tooling-holes b are not simultaneously positioned by the gage pin 31, but it is 
positioned by the gage pin 31 to which 2 of them or three correspond. When positioning two tooling- 
holes b, it is better than two tooling-holes b in the same side side of the ceramic green sheet a with a 
carrier film to position two tooling-holes b which is on the diagonal line mutually to it and the 
corresponding gage pin 3 1 , 

[0025] Next, as shown in drawing 5 (b), the adsorption head 22 is dropped, adsorption of the ceramic 
green sheet a with a carrier film with some suckers 25 is canceled, and tooling-holes b positioned first is 
inserted in the gage pin 31 on the positioning base 30. Alignment is naturally carried out to the gage pin 
3 1 to which other two or one tooling-holes b corresponds by this, and they can be inserted in a gage pin 
31. Thereby, the ceramic green sheet a with a carrier film is arranged at the position on the positioning 
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base 30. The ceramic green sheet a with a carrier film carried on the positioning base 30 is adsorbed and 
held on the positioning base 30 by the air attracted through an air duct 32. 

[0026] Next, the adsorption head 45 of the manipulator 44 for laminatings shown in drawing 3 moves 
onto the positioning base 30, as drawing 5 (c) shows, and the ceramic green sheet a with a carrier film 
positioned there is adsorbed, and is held. When, as for the gage pin 31 on the positioning base 30, the 
adsorption head 45 descends at this time, it fits into this crevice 49. 

[0027] Then, as are shown in drawing 5 (c), and the ceramic green sheet a with a carrier film is pulled 
up from on the positioning base 30 and it is shown in drawing 3 , this is conveyed to the laminating 
stage 40 and it places there. Here, a gage pin 47 fits into tooling-holes b of the ceramic green sheet a 
with a carrier film, and this ceramic green sheet a is positioned. 

[0028] Then, the laminating stage 40 is moved to the bottom of the ablation roller 50 by the drive 41 . 
Here, as shown in drawing 7 (a), the flat part 53 of the peripheral surface of the roller head 52 of the 
ablation roller 50 sticks to the edge of the carrier film c. Then, as shown in drawing 7 (b), while the 
roller head 52 rotates in the direction shown by the arrow, as an arrow shows, the ablation roller 50 
whole moves rightward in drawing 7 (b) at the peripheral speed of the roller head 52, and uniform 
velocity, and exfoliates the carrier film c from the ceramic green sheet d. Then, the negative pressure of 
the peripheral surface of the roller head 52 is canceled, and the carrier film c is discarded. 
[0029] Next, the laminating stage 40 returns to the position of the manipulator 44 for laminatings, and 
another ceramic green sheet a with a carrier film is put on it like the aforementioned operation. 
Subsequently, the laminating stage 40 is moved to the press machine 60 by the drive 41, and the force- 
plunger board 61 descends here, and it pressurizes, heating from a top the ceramic green sheet a by 
which the laminating was carried out on the laminating stage 40. 

[0030] Next, the laminating stage 40 is moved to the bottom of the ablation roller 50 by the drive 41, 
and the carrier film c exfoliates from the ceramic green sheet d like the above here. Hereafter, similarly, 
the superposition to the laminating stage 40 top of the ceramic green sheet a with a carrier film, heating 
and pressurization, and ablation of the carrier film c are repeated in predetermined sequence, and the 
layered product d to which the laminating of the ceramic green sheet was carried out in the defined 
sequence is completed. Then, a manipulator 20 contains a layered product d at the magazine 1 1 on the 
magazine place 70. 
[0031] 

[Effect of the Invention] Since according to this invention a ceramic green sheet with a carrier film can 
be put on the position on a positioning base and can be easily positioned as explained above, an exact 
laminating becomes possible [ carrying out by the short cycle time ], and can aim at improvement in 
productivity. 

[Translation done.] 
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